Each year in the United States, nearly 500,000 infants a year are born prematurely. Babies born before 35 weeks gestation are often placed on ventilators and/or given supplemental oxygen. This increase in oxygen, while critical for survival, can cause long-term damage to lungs, retinas and brains. In particular, hyperoxia causes apoptosis in neurons and alters glial activity. Brain-derived neurotrophic factor (BDNF) and glial cell line-derived neurotrophic factor (GDNF) are members of the neurotrophin family of proteins that function to promote the growth, differentiation and development of the nervous system. We hypothesized that hyperoxia can alter the regulation of these genes and by doing so adversely affect the development of the brain. We predicted that mice exposed to hyperoxic conditions would have differences in BDNF and GDNF mRNA expression and relative level of methylated promoter regions coinciding with differences in the relative levels of DNMT1 and DNMT3a mRNA expression. To test this hypothesis, newborn C57Bl/6 mice and their littermates were placed in hyperoxic or normoxic conditions from postnatal day 7 to 12. There were significant decreases in BDNF mRNA expression in the prefrontal cortex following hyperoxia, but a significant increase in the isocortex. GDNF mRNA expression was significantly increased in both the isocortex and prefrontal cortex following hyperoxia. DNMT1 mRNA expression was significantly decreased in the isocortex but significantly increased in the prefrontal following hyperoxia. Together these data suggest that short-term exposure to hyperoxic conditions can affect the regulation and expression of BDNF and GDNF potentially leading to alterations in neural development.
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Introduction
Babies born prematurely are often placed on ventilators and given supplemental oxygen for varying lengths of time. This increase in oxygen, while critical for survival, can cause long-term damage to the lungs, retinas and brains of these babies (Askie et al., 2011). As preterm babies develop, they are at a significantly increased risk for anxiety and inattention-associated disorders (Aarnoudse-Moens et al., 2009; Johnson et al., 2010a,b; Johnson and Marlow, 2011; Schmitz et al., 2012) . In a rodent model of hyperoxia there was a significantly increased amount of cell death in the CA1 and dentate gyrus of the hippocampus, prefrontal cortex, parietal cortex, subiculum, and retrosplenial cortex of hyperoxic rats (Yis et al., 2008; Endesfelder et al., 2014) . Specifically, hyperoxia causes apoptosis in neurons and alters glial activity. There is, however, little known about the molecular mechanisms underlying the potential long term effects on the brain following hyperoxia. * Corresponding author.
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Brain derived nerve growth factor (BDNF) and glial derived nerve growth factor (GDNF) are both neurotrophins widely distributed in the central nervous system. Neurotrophins are a family of proteins that promote and induce the growth, differentiation and development of the nervous system. During early brain development, BDNF and GDNF expression contribute to neuronal migration, survival, and maintenance (Cohen-Cory et al., 2010; Horch et al., 2004; Pearson-Fuhrhop and Cramer, 2010) . These factors are also associated with learning and memory as well as positive outcomes following brain injury (Hennigan et al., 2007; Hicks et al., 1998) . Conditions that disrupt the timing and regulation of the expression of these critical factors can lead to long-term detrimental effects thus the effects of hyperoxia on the expression of these factors could be critical.
Regulation of gene expression involves a variety of mechanisms. One of these mechanisms is epigenetic modification of DNA resulting in lasting changes in gene transcription. DNA methyltransferases enzymatically transfer a methyl group to cytosine residues followed by a guanine (CpG). Following methylation of cytosines in the promoter region of a gene, methyl-CpG-binding proteins (methyl binding proteins 1-4 and MeCp2) can inhibit
